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(Xhol) ApaU loxPgayy(34bp) ^ Mlul 

( \ K- .TfTAR RTCCAC ATAACTTCGTATA ATGTATCC TATAOGAACnAT ACGCGT 
u r ^ r/?^- TA^S'^ TACATACG ATATGCTTCAATA TGCGCA MTg^B- 
^ ' ^ Inverted Inverted (XbaD 

repeetClSbp) mm) repeatdabp) 
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a ... loxP SEQUENCE (34 bps) 
b ... SPACER REOXOK (8 bp«) 



(57) Abstract ^ .u^rort^ricHrc to (c\ as sDCcificd below whereby gene insertion or gene substitution can be 

sequence ongmating in a '=°''P!'!f;.^' J^^^ (i e T and G, respectively) in the centnd eight bases (the spacer region) 

variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



1(57)^^ 



{p^^^^^^m) C02#i (T) . 3#i (G) . 4#i (T) Xtt5#S 
(A) (7)^S0 9V>/cC<i:t)-oc7)MjS^tJ^6#g (T) X«7#@ (G) 
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5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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mm 



Proc. Natl. Acad. Sci.. Vol. 91. 8802-8806(1994) , Miyake et al.. 
Proc. Natl. Acad. Sci.. Vol. 93. 1320-1324(1996)) „ 

*fL. -fy^^ Y'^,^^T^)^-77-'y<^m\^m^^mmm<oj:o\^. dna 



PCT/JP98/0S094 

WO 99/25851 rK,iijryo, 

2 

cre(4. ^^(D&mm (loxPgB^u) ^m^u zommx-mmowm. m 

(D^^tf^'^<D±nU^no<li^^^^£Vmm^^Bmxh^ (Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981) > Abreraski et al., J. Biol. Chem. , 
Vol. 259, 1509-1514(1984), Hoess et al. , Proc.Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) » -T^Jii^^. m-'m^^±\^m:^^<D 2-D(Dlox?mU^^ 

tSft?) > ^it^<Dm\^. ^/j:6DNA:5^i^±l::2oOloxP6a^iJ:65#«U, ^O- 

mmj^ (Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 

et al.. Gene, Vol.181, 207-212(1996)) , W}^'>^^^^ (Sauer et al., 

Proc. Natl. Acad. Sci., Vol.85. 5166-5170(1988), Anton et al., J. Virol.. 

15 Vol.69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res., Vol.23, 

3816-3821(1995) ) , Yyy:^'y^-'y'^'^'^^ ( 

Proc. Natl. Acad. Sci.. Vol.89. 6232-6236(1992) , Orban et al. . 
Proc. Natl. Acad. Sci.. Vol.89, 6861-6865(1992), Gu et al. . Cell. Vol. 73, 
1155-1164(1993), Gu et al., Science, Vol. 265, 103-106(1994)) m^fh 
20 tlSo 

X^< (Fukushigeetal.. Proc. Natl. Acad. Sci. . Vol.89, 7905-7909(1992), 
Sauer et al., Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , mmmxfn 

DNA5^T-±l^2o(^loxPiBW#^E-t-5i:. fc^c*,l^^ t) ttJ bRfSt>@r "9 , L 

^onKm^<ommi.\i^t.^. ^j^jt^oioxpsa^u m&) <Dimmw-i 
m^mw\ox?mm i.^mm.) ^m\'^fz.^wfit>fitz. ioxPia^ij{434^so 



PCT/JP98/05094 

WO 99/25851 

o 

mmim-h^^^ 2^(0\3mm(Dm:^\^mm\ (inverted repeat) l^*l5^tL 

i^fl^^btmhflX^-^ (Hoess et al., J. Mol. Biol., Vol. 181, 351- 
362(1985)) 0 

loxP ia?ll (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' -TATTGAAGCATAT TACATACG ATATGCTTCAATA-5' 

(13bp) (8bp) (13bp) 

y) i^mmLfcioxPK^u (^mioxpsa^j) m^mio^^^ntoymx^n^^ 

Jt^iim^^^tt^TT^^fltc (Hoess et al.. Nucleic Acids Res., Vol. 14, 
10 2287-2300(1986)) o 

^(D/^^Ty^7T-i^±'^»^^^'^®^ (Waterhouse et al. , Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) . y y ^ 

^yyi^^ K^^^---(D^A (Tsurushita et al.. Gene, Vol.172, 59 
63(1996)^) ^ K^^>?-±0»^^<75tl)«^»^fe«^-t'^*^^^^S 

m (Bethke^t al.. Nucleic Acids Res.. Vol.25. 2828-2834(1997)) f^lft^^ 



20 



25 
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loxPia^ij (^^Mioxpsa^ij) <D^^m^xnt>fixi3^. m%m(o^^miox?u 

Mim(Dm^m:iif^i-^^A^^mmn'?mmm^nxm-^iK ^(o^^ 
15 ^^<Dm^- 

5o $ibW|g|^OS6<3{i> ^^^loxPSa5^iJi:«®loxPSa?iJ, 'bb<{i^''<e5 

mx\ ^m(Dm^^M^'f-mAhL<nmB'f-m.mno:^m^^m\^. ^oi^m 
(D^mioxpmmxn. 2 ^(Dm^mioxvmm t mnmo^^xm^^m 



PCT/JP98/05a94 

WO 99/25851 

5 

«^<^^tt*> (1) ~ (2 1) (Dtisv)-vh^-> 
(1) £j^T<^'ffiK^ -bo'^^^loxPE^iJ. 

<^2#i (T) , 3#B (G) . 4#@ (T) X{i5#S 
(A) <75:^Sc^5V>'^ci:<<i:t.-o<D:^S:5ltJ^6Si (T) X{i7#B (G) <D 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



{^^^■f-m) ^2#i (T) . 3#g (G) RTJ^4#@ (T) O^S^^)^?, 



20 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(3) y =2y\f-r—^C r e 0#^STX'fc^?^ji5gB^iJ^^-r5'b ^-oc^^^^ 
loxPiE?lJt(^^-e2^^6<3DNAmmx.R^S;i|5®:lb^^^V^. ±fS (1) X« (2) 

.0 (4) : 2 6. iB^iJ#-^ : 2 9. SB^J## •• 3 0 . SB^J§^ •• 3 5 . IE 

^|J#^ : 3 9, @B^IJ## : 4 2X{iiB»^ : 4 9 T'^$tl?)iB^'Jt?fc5±IE 
( 1 ) IE«<^^mioxPSB^J ; 

(5) ±ifi (1) T^CV^L (4) VN-fn/iMcE«<^^MMloxPSa?"J?r*-rSDN 
A ; 

15 (6) />/j:< i;^,-o(7)!lf^MloxP@a3?imtJ?±l2 (1) Xft (2) m.(0^m 

(6) E«<^DNA ; 

(8) K\^-\z^tj:^%m^h-^'P^i< th2<><D±u (3) ia«<D^^MioxPia 

20 ^iJ$r^1-5DNA ; 

( 9 ) Ev^lc^J^j: ^la^'J^ tjo 2 o(Z)^mMloxPiB?iJorBlliffSoae^;6S#A 

$nfc±E (8) E4feODNA ; 

(10) ±IS (6) ^j^V^L (9) \^^'rtlt>\Z.tm<DDNA{LX.<>XPMmk^f^ 

tzm^ ; 

25 (11) TiaoDNA (a) ROTNA (b) ^]) =^y\^i—^C r e (D^^r 
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(a) m^mio^^mL m^'f'ARv^±m (i) xt* (2) mmommio^u 

(b) ^±miomm. jte^B^OTNA (a) tmz^mio^?mm^:^(D 

5 )iiic^i-?)^5ytDNA„ 

(c) DNA (a) {ri3V^Xafe^A^5afe^B^^gm$nfcDNAo 

(12) TfE(7)DNA (a) WDNA (b) ^ y n y t*-:h-^C r e <^«T 

10 (a) av^^I^/£2.la?'JSrt.o2o<7)±lfi (3) tm(DmM\ox?m^\ mm 

loxPSB^J 1 Wmmio^m^i 2) S:t/ite^A?r^mSloxPBH^J 1 Z*^^ A 
/mmiox?mn 2 (0»Wl^>ti"2)DN Ao 

(b) ^^sioxPiE^ij 1 > ^MBi-BRx^^mio^mm2^:i(Dmi^^-r^n^ 

DNAo 

15 (c) DNA (a) ^C*5V^T3ie^A^s«e^B«m$tlfc:DN Ao 

(1 3) 51-|5T-B«tg6«)/iae^t't*'^^VN::i:$r!|#mi:i"?.±IB (1 D Xtt 

(12) 

(14) it'e^AM«^^ilfe^-e^^^^v^r^:?r#m^^■tS-tt^ (iD 
20 (12) E^<^:^i* ■• 

(15) DNA (a) ;65^flao^fe«^DNAX-fc<9. DNA (b) d^T^^^^K 
DNAX«-*^^'TONA^^;V^-C'fc5rt^'i#mif-r?>±IS (1 D/-^''^ 

L (1 4) v^■ftl^^^cE^^^:^^fe •' 

(16) DNA (a) i>mm(D^^^BNAX^h^. DNA (b) =i«l^-e^ 
25 ^$tl5:ii:t^<t9:i*^«*^DNAi:^^6i4K^W-r5rt^#mi=i-S±IB 

(11) ''j:v^L (14) v>-fixd^t-IElfet^:&tfe 

(17) DNA (a) ;i5i:*^DNAl?^/V:^»^fe^DNA-efe«?. DNA 
(b) t^^y^-:. KDNAX[tZl:*:^«^DNA'>-Y/i'^T'fc6ri:Sr4#mi;i- 
5±IB (1 1) ^i^^^ (14) v^Tj^:6»^-l5^<^^^* 
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(18) DNA (a) ^5-;^^DNA^>-r/^:^<^^fe^4^DNA■T?fc<!)^ DNA 

(b ) tmmp^x^m^^^ :Ltk-^^ r-i^mn^D n a t ti^m^^-t^ z 

t^^ti-^±^i (11) ''■^^'1- (14) v^-f nd^c|B«o;^jfe ; 

(19) DNA (a) o-*TONA^>-r/^^:iSTxy'^7-<'^^^•C*fc5:li:S:^^ 

^i(i:1-:5±ia (1 7) x» (1 8) is«(^;^ife ; 
(2 0) ±12 (6) ?^j:v^t (9) v^-fn^^^;llEtfe<^DNA^^fe«^±^-Wi-2) h 

(2 1) ±IS (6) ^CV^t (9) VN-fnd^c|E$fe<^DNAd^P>^.e6E^o 



(a) itryf-^y^^m^yf^-to 

EI3{*. ^Rfe$^vfclm»mo^^SloxPIB?ljw;^-<-1^-«^<^eB^'J 
>';^^) ^^i"o 

mstts 'a'fife$ttfc2:SS«^(0'^^MioxPiH^iJo;^-<-i^-m<7)iB^'J (T 

X^±W^fpmoxPiB^JWfSl#^^-ro ic^f*B s a H I tmbLfci^W»T>tt^ 
(bp) ^T^-to 

|118«> jt^coSlcif^MloxPlB^J^O^ fl!i:^cD«{c^MMloxPSB^Jd'^«— 
^Ltz.%mmk^yr^^mmxhh. Tmj ttSgMMloxPSB^'JSr. TLJ [ii? 
^MloxP@B^j^I:*U, :S:^±(D^RlliloxPgB^JO[^#Sr/T^-r (£iT(^0-Ct>l^ 
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mX'h^) o *fc. TO^<D^PPftB s aHIi^'Y bSr^L, ^#^f*B s aHI 
t^W>T-<^fi:^ (b p) ^^T-to 

Ill9[t. KpBLAmutantW«3t^^i-^^llI'CfeSo :*:^^^{*pBR322 

D r a I i^^ h ^:^i"o 
gll Ifi. y^^^ KpuLwL (A) . Z^yT.^ KpuLwM (B) :S.t;^^7;^5 K 

puMwL (c) (Dmm^yr^-rm^m-vh^. 

10 01 2fi, KpuLwM<7)«^tv:fflVNfc^MM^fifeDNA(DiH?iJSr^-flll 

01 3}i. KpuMwL<7)«||^rfflV^fc^^M'^fi£DNA<Di^^IJ^Sr^i-0 
-CfcSo ^*(^T»;«)noxPia^J(34bp), i:ST«l^d^^'^-1^-'^l^(8bp)-C' 

014(i. 7^7^^ KpCALwL (D) RXJ^^V^^ KpCALwM (E) (D^iagSr^-T 
m^m-r^h^o CAPr ofiCAGT'D^-^-. G p Att/3 -^p t'^-*" ^ A 

01 -/y:^^ KpuLZM (F) :5^t;^7°9;^^ KpuMOL (G) (Dmm^7r-tm 

20 60 SpAt*SV40(7)or i Rt;^^ ^ Aga^iJSr^i-c 

01 6{i, 7^7^^ KpuLZMOL (H) S.t;:/7;^^ KpuALZMOL (I) (^«3tl: 

KDNA (SW) ±(C#^S-t-?.lacZ3te^^T7'y >?^/^;^^/^±l-#A-C# 

01 KpCALwMds (A) . ^y^^ FpCALhmBMds (B) R^-fy 

^ ^ KpCALGFBMds (C) W«5t^.T:-rm5^0-t?fc5o hmB ^n-^^ v-V 
B ffi-itae^s G F B ttG F P ^; 7" i/>'Wtta€^ 
■to 
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60%, inoi=100-Cfi*^j90%(^»d5#<^fe$iX^Co 

KDNA (^TOA) ±l;i#^El-51acZjlfeT-^«<0^fe{^±(^ae^^l3i^AT*^ 

p-r>f t/>'BWtt(7)ttS<^6«0:?-^5' hm (C3, C7, C8, ClU C19, 
10 C28) {d. -ttl^'ttCreHma^^tTxy !J'^/^;^AxCANCre^moi=5-e, K•:^-ffl 
iial^l^TT^/ !>^;V^AxALZMOL^nioi=10.30,100,300-C|^^l:: 1 ^F^^^$*fco 

Lfc»^. 10% (C19) d^b30% (C8) 0»d5W<^fe^ttfCo 

20 m^Jits !^^SloxPiB?iJ> I^MloxPiB^lJ 1 . '^^^loxPia^J 2 (D SS^t^loxP 
iB?iJ:6S#^E-r ^ m^. ^^MloxPiB^iJ t ^MMloxPSB?iJ 1 . jff^MloxPlB^iJ ^ 
MMloxPlB^iJ 2 . ^^aioxPSB^iJ 1 t ^MMloxPgB3?!l 2 (D-ttvm<^^'&-^'Cii, 
Cretc<J:§«l$^6<jDNAiiiaJ^;tS^3&s^KWl-jew Pjj^cvn:: i: 5o ^SW^M'tt 

25 oggSSloxPE^'J S^^^loxPSB^'J ?f 55 ;{>^ i:^ fe^nacD^feflcicm^iiA/ 
-C*5t . IrI cm^'^t>-&<7) 2 0(7)loxPgB?!|O^^MEOJt^^:i5;}^^Ei"SS4^ 
DNA^ . y 3 y ^Cre tth izmmKmA-t^ Zti^X*). *-r^mMioxP 
gB^iJ if p t> L < ftS^^MloxPIB^iJ if 5 Lie J: ?)#ASJ^;;i- <t 'O . loxPiB3^iJ;5S 
4 ^^^'T^^mm^^l^.X^. ^kV^T^ WAR}t^t\m^J:^^^'^f^^(^loxPM 
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10 

:^*(?5 7#B(^:^X^Gd^P)AJlMifetfcSB?lJ;{|5^^tb-CV^5 (Hoess et al. , 
Nucleic Acids Res. . Vol.14. 2287-2300(1986)) „ ^(DT mx\t^ T^y 

Lfc:^^«^SS'M^ ;57-^-r^ixy©M4<^W« (2 0(DloxPSB^iJft^-^mjfex.*5|a 
t2,i:;!7-:h-7^i>'i^W1&:Sr^5) -C% M^loxP|E?iJi:ggMMloxPiB?iJtorao 

J;i!)E^&^'C*S*^''j:^'^"fe'^^^^^^^^ Crete: J: 

mz.W8k\.izMmXoxmn (ff-24«m) ^t;S^^MloxPgB?iJ«r-^tfDNA>lrffl^ 

LE^^f^ UfcDNA»f>T-<^M<i^t^. H^^MloxPga?iJS:«MMloxPga5«J h 
^JS'a•^■&fcDNAif>^-=^SKi:bTfflV^fc„ ;iOSKDNA^I:in vitro(7)M»m-C 



25 
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(1) 1 # g Xtt 8 # g c^JiS^^SJfe L-C t> . if ^iMloxPE^iJ i 

5 SJ^i^i"?) ; • 

(2) 2#@. 3#@. 4»gXI4 5#S(^mS^*m-tSt^ SJ^^{i:*=:^^^'FB^ 

ft!l;^^i;^^t)oTV^7^j:V\ V^^9t^2)*yy^— Wag (Hoi li day-structure, Hoess 
et al., Proc. Natl. Acad. Sci., Vol. 84, 6840-6844(1987)) (D^KM^M^-t^o 

2o(oioxP@a^jra-coiiagix.s/^r>{*> i^ir^^-^-mm(^TmcDm(D7mn t 
mib>mm^finw^-r^z.tK^*)BL!i:^fi%i-r^:^tt^^hnx\^^^ (guo et 

al.. Nature. Vol. 389. 40-46(1997)) o t^oT, 2#id^b 5#B*T'(^^S 
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s (T) . 3#i (G) SLt;4#s (T) <Dmmi)>^mitM-<i<Dmm^m^j: 

JlU^lnlUia^Uco 20(^^^gJloxPE?iJ^T<^m^;tS*&<^^^^Sr^t^t;fco 2^ 

Lfc^^MioxPsa3?ij<o 15 ^ A/ if lis s^^sioxPSB^ij if (^m-ant-c^m^;! 
±#Lfco Ld^L^^i^s^p,, mzm\\<D2^(D^mmox?unf^x(n>wk^K^^(o 
mmox?umn.mm±.^'i^^i.^m^^^^^\^tz.. t2c/g7a(#217k mb^'J^-^: 

26), T2A/G7A(#2271 . iB?iJ#^ : 29). T2A/G7C (#2272 . ia??iJ#^ : 30). 
G3A/G7A(#3171 . IB # ^ : 35) . G3T/G7A(»3371 . IB ^IJ # ^ : 39) . 
T4C/G7A(#417K iB?iJ## : 42). A5G/G7A(#5171. gB?iJ#-^ : 49) » fit^Xh. 
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T2A/G7C(#2272)S.m5G/G7A(#5171)(OSJC&^^li^^l-i«55^ofc:o /j:*5, W^^it 
(D^m^^-t, mK.l-t. T2C/G7A«. 2^n(Dm&^U^hC-^. 7#gO:^S^G 

10 t^oT, m^mox?nm\^m^x. t«<^8^s (;^-^— »^— m^K) c7)2# 

@ (T) . 3#g (G) . 4#g (T) X{i5#@ (A) 0:teS<D p 'b^j^'^ii < 
'b-o(D:SSRU^6#g (T) Xni^n (G) CDMSCO ? < i: -b-^O 

DNAfi, :^Wn\^^^n^o 

t^i^^ t^^mf^Lfto ^<r>mb L-CT2C/G7A(#2171) i:T2A/G7C(#2272) ^#{f 
(1, If^feMloxPiB^lJ. ^^MloxPia^lJl. ^«loxP|B^lJ20, '>?i<t'b3®m 

20 5±-eWffiT'fc5o 

mz.. ;*:^5gco^^^loxPiB^JSr^v>fca^^^fiia<^:^5feStJ«-?:<^f£:ffllcov^ 

*^W(^iie^^sm*-&ft. !i?^MioxPiB^ij> 'MBi-hmf^mmioxvm'^]^ 

w<DjiRlC^1-5DNA (a) i:. ^^^loxPE^J, nmMloxV^nt: ^<Dm\^^ 
25 -rS^^DNA (b) a^^t*-:^— r e<^#^ETJ-S^J;:^ii:, DNA 

(a) i^^Ojlfei^A^aiEi^BliaJ^i-Srird^ib/cCSo w^-C, ^^^loxPfB 

n t '^^MioxPiB^ij tncx e ^m&MK.R]t^\tf& zb-r. ^A^i-ARnmB^ 
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n i^^miox?mm i :Six:^m^miox?mm 2 ) Rxj^m^^A^mmmox?mm 1 

/»fe^A/^^SloxPgB3?iJ2<7))lRJ-W-r5DNA (a) ^mioxPgfi^iJ 1 . 
jie^BSU^^^MloxPgB3?iJ2*wWMSlcWt5#>t^DNA (b) t^V^y\^ 
'f'—^fC I e<D^T\z^m^^^ DNA (a) *<Djl^^A?rJife^BJc:gm 

10 ^MMloxPga?lJ2=lrfflV^?,^'g>'blII1i-CfcSo tb^feim^^^feflst^it^^ 

. ibiKj^iiao^fei$:i;i hhTi>z ibm^Miox?%m t ^^^ioxpih^j t 

15 ALT43<o S=^MloxP|B?iJi;^MMloxPiB?iJt<^rei-M#<^il^A;OS#^ 

L-ci<. wom-e-fiit^s^Fg^t/i'?. ile^A;65»ui^j^v^»'a•^-{i> ae 
ii^^hfii^h(D^m\^xhx.\\ r oae^- B t m^mca^mmoxvmw^ 

J: ^ Cre® e^»i^T*5im$-&5 J: «9 . S^I^DNA^^iOjt^^B 

26 i)m^(oVk^w-±.om±mox?tmb^^m\ox?u^\}i(omznx^f\^^o ^<n> 

J^[BJia(7)^fef^±0 2o01oxPia?iJorai'jl^^A;6SllrtEi-S#'6*{i. -<^Jt 
Ad^^d-na^^^ B ;65#A ^ ''j; So ^fe«c±© 2 oOloxP 

gB^jor^i^ae^ds^?^EL?fcv^#-g^(w{iae-7-^fAt''j;5o ^^t-. mmk<n> 

2o«OloxPiB?iJ(DF^tCitfe-7-/5S#^5EU>fcV^#-e>{*. ^fef4:±<7)il^^A^lr^< ^ 
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td5T*#5„ Li)>^. ite^^A?r^v^^:1J^^^^:±^c{i2ocDloxPia?|J^i^l^^E•r 
J^^tmms DEAE-dextranfe. y jK^ a: iJ' a . jtfe-^^^i ^0<fel3i>fk¥ 
®)ife«(^^fem-fc^;0^i:fe2o(DloxPBB^J^^jfA-t-5J-{i. #iJ^«> 2o 

20 ^A-r5;^fe^ffiVN5rir35Sr-#5c LXfi. CreOit^^^^- K 

-rSDNA-l'RNA^HiIiE Lfci^aft^6^;^}feT'»lC^A-r5:^j£^. !>-r >'i';^-<i? 

25 :$:^^o^mMloxP@B?lJiS^^v^fctb4^«^fe^^:±-eoite^g^^fe<O^^J-^fi^ 
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(DM»'l4ae^^^fALT'^J*5v^T'^>J;v^ r<^jie^=-^Affltttii-x (a) I? 
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x*-\-^\zn^^tt^x^^. :^^m(Dijm^m^M. m^j^^^M^^^w^A-t^ 

5 ii^^hyi^P^^:^^^y^W}^(Di^U^n^'^-^-i!>^^£^\. ^^^^^ (a) (b)Pf#^Sr^ 

20 ;^(Df^$iJ$:^?iji:LTlft^i-5o %%<n>W^x<n>im7jrT J ^ ■< )\^7.(D'{m^'^ 
^ ^ - i/'fi^^ ^ s ^ <^ ^ ^ ^^S'J ^ ^ ^ ^ ^"^^ ^ ^ ^ 

-r t> ^ . ^^MloxPifi>?iJ ^ If ^g^loxPSB^iJ A t fcite^^ Affi <DT x y 
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(inverted terminal repeat : ITR) /m^m^jSUn/ "T-'-^^y 

ga^j//^ y ^-i/^-i/sB^ij/jiis-T-B/^aioxPiB^ijf^fli^t^^-rsy^ ^ ^ 

^7^5: KDNAi:Srl^^«VN(*PIS?k. CreSS =^^m$-ti:5 J: 5 tfc293m 
/£if<D«t^WAi-6i:, 51fe^^^Affl<^Tx/ r^^/Vy^-C{i2 oOif^^loxP 
20 SB^iJl^^^ttfc/^ y v^y ^SB^iJ^i^e^d^ti?) i: ^ i?^MloxPgS?iJ/ae 
^A/^MSloxPE?iJ«^^^*J7'7;^ ^ KS5fe(^»^MloxPiB?iJ/^-^y'5^-i^>^ 
i/ia^iJ/jl'S^B/^MMloxP@B?iJi;i*m^tifcim^x:Tr / /v^^s^^i" 
a>gT-m^tb7^^;6>ofcaei^«Affl<^Tx/!>^/v;^«. K^&»^5ii5v^ 

25 |^*$tl-CV^?,fcit). ^>^/Ux!.DNA(imi!{i-6t)<^<^l>'r/v:^!iS^ (virion) 

2>o 
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^Tf J f^^'^'^f^ii^^'^ ^^^^^ (virion) \Z.^m^<^<y^—'^^y'^'^^ 

(AAV) ;^^ifOl>-r/l'^-<i^^?- + l--^*tL5?^X*S-^$tu6o f^*^X\>. 

^{^ct^vy^J^i^l^^A^ttSd^. AAVC'}i^fe«^0«i#^'^M (mi9#^fei^<^ 
20 AAV-SlW) ^;:#A^tl5^!t*:^>5iiV^;6^b-e&6o ^<^^^I4^<^«I#^M'^'^» 

'gi=-^AI-{iAAV;55=— Ki-5i>-r/v;<«^i^ (Rep) t>'Simxh^t\ m^^fflv^ 

#M65m^5i^m«fi^t5ti-CVN?.o Ud>t. ^^MloxPIB^iJirig^^MloxPE^J 

25 Ufc^*, 2o(DloxPga^iJ^ffAUfc!?^/v;^^f^SilT'#So ^(D}fA^4«{i^ 
AAV*'fe^<^i^iffil-#S1"S3^^I^S«Sa^J (inverted terminal repeat : ITR) 

<*l^ffiiJdSS^LV\ r<^2o(7)loxP@a?iJ^if AtfcAAV^t h 11^4-1" 
5 r i: d J: ^ ^ ^fef^l- 2 oOloxPSB^iJ^lrJfA-f 6 r i: *5-e§ 6c 

>-C\ if ^^loxPiE^iJ ^MMloxPiB^iJ i: <^F5{' a A Lfc^Jl^ 
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15 fe-ettE'^ae-T-^ffAi-^^iir^^^-et^.e ^<^a:5l;i. :2^|g^(^^^^loxP@B 

:2^|g^«^^^MloxPiB^J^t)ODNA-lrgmi: LTffiV^?)^> MAOWF^-^ 
20 ti^ 1994^4^^. 20-45 H> ^^fiJ^*. 36(1). 23-48 

(1994). Rxfztih<D3mxism) o :^^m<DmmKi3\^xm^-fM:^^hm 

Tr/lllaSe'-f^^■^^ !7iJ'iX::^T!^^/l-;^. 'l^l';^- 

25 iJ'-Y/v;'^, .»'t'7>ftfeORNAl>'</V^^l':*:^9^<^^M^lo''PSa^J«^'^^'^'^NA 

fc5v^w:^^s■rsRNAS^m^ii^-e^A■t-?.;^^^:05^^f?>^So w(7)>^-c% uv 
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WA&E^(^if^l^^A-t-5In Vivo hTl)>hh^n(Dm^^nM\^i^ 
:^y^, 1994^4^-^. 20-45 .^fiJ^*, 36(1), 23-48 (1994) , RXJ^Ztl 

:^^m<r>mm^ii^^X . In Vivo }fe{Cj;«9iS4-'r5ll^{*f&S^@6^<^i^.*. U 

*fc. Ex Vivo nmm\i. t v(Dmu m^\t. y ^^-^ 

In Vivo ^fe|cJ;^S-^1-?>4l^^i^ («!»J;t«^ ^^^J^) ^i^'O 

Ayfc^^^^^^^ ^-^m\i\:.i^X-h::\'\ ^MSloxPiB^J=Sr'boDNA 

^(o^m. i^mfjiifi^x^m-smm-r^zti^x^^-dK iim^MMioxPsa^ij-sr 

tjoDNAt LT0.0001mg~ lOOmg, iif^L<tt 0. 001n>g~ 1 Onig-T?fc <9 . -tt^ 
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loxPSH^iJ, 3o(7?^^MloxPSB?iJ^^S^tfp3n?)o IB^^MloxPia^J, 
^MSlloxPia^Jl . ^^^loxPE3?lJ20 3 o(^^;^j; S loxPiB^iJ;65|Hl-DNA±{C#^E 

-rs^-a-^'C^iJi: uTi5iP^-rso i^^^ioxPsa^^ij/jiei^A/^^MioxPSB^iji/ 

jj^^B/^^^loxPia?iJ2^§rw<^|llifcWt-5DNA(a){3, !^±SloxPga3^J/afe 
10 ^C/^MMloxPia5^iJl*Wi-5^WA(b) i: ^Sr y 3 ^/If-^J— ifCre(^#^ETl-S 
it^'t^ h . DNA(a) I'Oaa^A^Sril^-i^ClrSgl'rS ^ i:dS-e§ ?>„ -;^> # 

it^NA(b) of^i^ ^ ^^^ioxPia^iji/®fei^D/^^^ioxP6a^ij2iSrW-r5^ 

WA(c) ir^y ='^'tl•'■:^— ^Cre(D#^iTCS^&$^^5t^ DNA(a) (^tt^Ki^B 

15 DNA(a) \z.^^ir^Wk(O^^B'i-<o 5 S 6t)<oitfe^<^^Sri£^<^5t^^l-S^'t- 

^i;i;4=^PJ<D^raioxPia5iJ^^VNfc3lfei^*m<^:ir^t^^JJ-ovN-ciJi5^i-5o 
iJAT<^^J-C^ ^^MloxPia^iJti, ±-c^^-f— !S^<^2#@(^iSS^Td»p)C-^ 
7#@(^:^S^G;6»bA--Og^Lfcia?iJ ■ 2 6) ^fflV^fco 

20 (1) Try !>-r/v;^'^/-^t-#^E't"SS^^ws^ 

S^-rsa-E^c^^Ji: L-C:^JIi1llacZafe^^i^fflV^. ^i|^DNA^>i^±<DlacZit 
i" 5 5^ i?:*^^!^ <^^^SiloxPSa^iJ ?r?l^ UfCo 

^jj^c^^-iai-^ cAGT^n ^-^j' -/i?^^ioxPia^j/^MMioxPia^j/>j< y asb 

5 ct 5 (-#A L fcmm xT^y^'l'^V'^ (AxCALwM) ^ f^M Lfdo ''^^S , - - 
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lacZit'S^^lf ^SloxPiS^y ir^MSloxPSa^iJ t roF^l-#A Ufc^^DNA^i^ 

DNAi: L -C transfection <t E^^flS A L X t> J;V^„ L d» U > 
transfection(IJ;a*BI!S-<^3tei^#A^*^^^l(Wi(vi: if* ^"CO^lc 

Aga^j/i?^^MioxPia^ij/iacZ3te^/^MMioxPga^ij/sv40(DoriSLt;«jK y A 

^;^y{)V7. (AxALZMOL) ^{^Mbfco -(^i^^;tT>^;v;^AxALZMOL^K:^-ffl 
Tx y e'^/W^ ^IPf^o AxALZM0Lt:iCre^S^ftffl^ii:5 i:. 2o(0»^SloxP 

@a^ijfti-em^x.si&;65jg- (9, i^^^ioxPsa^ij/iaczjt^i^/^^MioxPsa^ij/ 

Aia^iJfi, *P^<7)Tx/ .?^;v;^ft*(^7^n^"^-d^?>lacZa^^^<7)^ 
^?*5^rf>^j:V>J;plw-rSfc>e)(^#ALfCo *fc. CreSSf^^ Cre|l^^;tT 
y ^ 4 /V 7. hxCmre {m^ts:h. Nucleic Acids Res., Vol.23. 3816- 
3821(1995)) \^X'Om^LtCo 

j^^ffy '>>l'/V;5^AxCALwM. S:m:re|imT7'y /WT^AxCANCre^. 

(CV-lMt>L<«COS-l^lia) Idl^^J-^^^^fco K-^-fflT 
7^ / ^^f^V^^AxALZMOLi&t^^^Lfc^WA^^tilacZae^^^^i-^ tj^^^^T' 
i ^^-^-;5i#ftL>:^V^fcftlacZit^^}i5lmt^^.^V^o ^WA5^i^±(^lacZit 
^^^5^ j>ffiTry •J^-l'/V^AxCALwMOCAG7'n^-^-(7)T^5it. 

tj^^SloxPia^iJ i: ^MMloxPia^J (DFBllcPA$;h.T^J]*-ClacZ*e^;OS^m 

■rso i^'^'t, lacza^i^co^mtt, ^^i^a^i^e^ (^(D^ttifA) 
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tj-^m-ei^S^^is^^fc::: ^ f^d^i: ^iofeo 
(2) ibti«<7)^fe^*^l-#&-r55tfe^<^^^ 

(1) }in'C'^t>W. a^^El^^nsm^ (^-'^ifh^) ^#5fcfe. 
CAG7'o^-^?-/!lf^MloxPia^lJ/^^'^' iJ^n '>:/B»14jt^^/^^S 

AxCANCre^^lRl^tC^^^-^fco ^O^*. K-:^--ffiTr 7 f^-T /v:^ ^fcfiCrell 

mr^y ^^;uy;^34-emacZ3te^^^^^mLfcm«^< ^^Uit^^tLti^. 
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b\ DNA, ^w^m. ±mm. mmmm^^t^^mmommmt. i# 

^c:^p5^^eV^PI^9 , TMolecular Cloning, A Laboratory Manual. T. Maniatis^ 
i^, ^2jTS(1989)> Cold Spring Harbor Laboratory] \Z.tii^(D:)j^\Z.3$ZXfi 

5 -mmi 

2 og:)^MSloxPia^'JF^-CO U 3 y tf-t--- lfCrefe#m^X.^;S: 
( 1 ) y =t >- t*-:h— €Cre<S:^t?«ttm?^<^^®i 
y 3 >-t'^— ^Creii£#m^^^^SlCfflV^SCre^Sr^tfmi4ffi^^Sr#5 S 
JeJLTc^^f^^tTofCo Cre^mmm;tTxy 'i^^;W7^^j5^^5'-AxCANCre (M'Jrff 
10 Nucleic acid Res.. Vol.23. 3816-3821(1995)) mi x lo' PFUSr. 225cn.' 

w (5% Fcs^^MEM«) ^mm^h\z.2mm^^\^f^ i^mm%.. 

WmWL (50%i/ y ir o -;l'/20inM b y ;^i^m(pH7. 5) /SOOmM^^t:':?- h y 'J' A/lmM 
15 EDTA(pH7.5)) 5ml=Sr*P;t»^lrW ^PaMy = ^-^5'-^fflV^200W. 2^ 
(30^x4111) T«M#t, «rt(w#^i1-?.CreSe'SrSfem$-&^Co 
f^mW^^^-^^ ^ ^^«-C15000|s]i^lO^^'L^L, -^c^iS?:?^)^^^ 

(-sot:) tfco 

(2) ^MSloxPSB^iJ^-^tP-a-fiaDNAOi'^ 
20 ig;^MloxPSB^iJ1^<^ 8lgSo:5^^-f— ^H55^=S: 1 t < «2mK[^NFt-^ 
ft&0:^S(-E^t/c52:^(^'&«A^{tMtfCo ^)5£LfcDNAOa«(±, l^S 

-S- : 5 5, Ty=^±>'^^(Omn^^ : 5 6) l^l^-To i^tc, ^MMloxPgB^J 

25 i-ty^mRXJ^ryf-^ym) Sr® 2 5 ic^-Tc m^m^y:^mtTy'f- 
•^yp^mt±<(Dmmmi'^\tf£<. #^o^^T=-y >'i5^L2*WAi: l 
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5 (3) 2o(7)^^SloxPia?iJ;lr^tfS®DNA(^PS!l .. 

7-7;=^ 5 KpBR322^^iJPI^^NhelWSalI-el^^l-tW^bL. ^^SloxP^a-^ 
DNA (iJyaS^^Ofi^) 24am^^n^HT4 DNAy:«f-Hf-CligationR*& 
10 K : -g^RKDNA<^^;>itl : 6) ^^Tofc^, ^JPM^XbalWXhoI-eiD^ 

[cm-fk LfCo ^ mmn^^M\Z. J; •J pBR322 DNA(^ 1-^-^^^ 
loy^^mmtm-h-f^'. PBR322 DNAOMSffil^^ Cga^^lJO^S^^loxP-^^DNAjiS-^ 

fffo^-^LfcmikboE^it^NA^is^cSo ^!>iv^-e. i^m^Rmmmmm\:, 

^tLfe^^SloxP-a-^DNA^GBANCLEAN II (7-:h=3-i^ttm) l;ict9l^#> 
^^MloxP@B5^iJd^J^#b^cEmWA (mikb) =g:^l^^i-Sl£:<^S«DNAi:t 

(4) 2o0^^i^loxPiB^Jft^T'OCre^fe=i^*a^^S^£^ 

J!ijLTl-^-fTy-fe'<*ft-C% 2o(D^^MloxP|B^JK-eCre^W^^S/^^*5 

Jii|.MS> 50idM h y ;^:^^(pH7. 5) /lOmM MgClj /Img/ml i/JllLffiT;V/ ^ V/ 
lnM7 a: ^JV^;vy^=^JVy ny^V^ (PMSF) /5 g/mlTT-P >^ Sr^tf 
(3) -ellSilL/cSWDNA (iMg) i: (1) X^iSl!}UfcCreSr^tP« 

aw^SiO/xi^^n^t (S«*50m1) . 37X:-e305^s^&ufco R»Tm. 

^^tU5Ml<^TE/^^77T- (PH8.0) RtJ^5/il<^EDTA» (pH8.0) SriJOKL, 7 

;VML, #bnfcDNASrRNaseA(20/zg/ml)?r^tfTE/^y:7T- (pH8.0) 30 
l^WmmU^o ?>^V^-C^ ^(^^A^^JRSffi^^BsaHlWL, T;?/n-^y7Wm^ 
^»)^, m^-f-'y^^ (EtBr) ^mJlJ:9^ttl$tvfcDNA(D/^yK^)^^tfcc 
Cre(CJ:?,mmx.S)J?Srtf 9W(^E^=t^^»OTA (*^4. Ikb) ^$<JRS^^BsaHI 
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mit-f-^t. 2.7kb. 610bp, 380bps 360bpO4*(^^^>' K:i^^l^5o 

DNA t mmiox?079-f}^ *«j50bp(Dii:^ WAiiS^ C <^T\ b ^^JPI^ 
^BsaHm'fbi-5^> 2.7kb, 920bp> 380bp. 50bp(^4*(^/<>' Kd^^CS (06 
o t^oX, 920bp(D/^:/K(tCret^J;?)*I^;tS^Sd5^#fc-^^^^^ 
610bpS:m60bp(^/^>' KWiCrel^.tSmmx.Sf&^^^t-CV^^^''^^ i:^^^"^'^'^^ 
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a 1. I oxP EM fcgJiat 1 oxP MgWWO Cre ft^iaft^Jgg 





am 

DNA 


WSIoxPEjg- 
KHSfloxPSni 


»£9loxPS9!I- 






(970bp) 


(920bp} 


(STObp) 




1 


Mild 


1 


9 


1 


A 

9 


2 


#11 


4 


2 


3 


O 


3 


#12 


6 


3 


4 


7 


4 


#13 


4 


3 


3 


7 


5 


#21 


4 


5 


5 


W 


6 


#22 


4 


S 


7 




7 


#23 


6 


5 


9 


f\ 

U 


8 


#31 


5 


7 


9 


U 


9 


#32 


6 


3 


9 


U 


10 


#33 


6 


6 


9 


u 


n 


#41 


1 


7 


9 


0 


12 


#42 


5 


6 


Q 


n 


13 


#43 


5 


O 




0 


14 


#51 




. 9 


7 


1 


15 


■ »sz 




9 


7 


2 


16 


#53 




8 


7 


1 


17 


#61 




8 




3 


18 


#62 




8 




6 


19 


#63 




9 




2 


20 


#71 




7 




1 


21 


#72 


3 


7 




1 


22 


#73 


3 


1 




1 


23 


.#81 


3 


3 


. 4 


7 


24 


#82 


. 8 


5 


5 


9 


25 
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2 


9 


2 


8 



15 
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(DNA/^y K(^?S$) Sr*:^^o fgj i:U dm<D^<yn^3.t/vt' 
i^mx-^^j:\'m^ ( r9j 05%*i?l) ^ roj i:Ufc„ Sf£:>(^^^«^<^P^l' 
5 oV^-Cli. »0iJ2- (2) T'ift^-rSo ) 

^Jife««J2 

( 1 ) i^^^MloxPiB^iJ t ^m^loxPSa^iJ^-^tf »®DNA(D^i!i 
[13 g^^SJloxPSH^iJ^Sr-o^t-r^T'^^^ H (pBRwt) <Dm^ 
■:tj7.^ KpBR322l3-o(DB^^MloxPia5^J^#AUfc7'7;^5 K (pBRwt) ^ 

(a)pBR322^$iJPg^^EcoNI-em{k l^Klenow^^f^ i "J U 

(5'-pCCTCGAGG-3') ^ligationL. ^JP5i^^Xhomm'stI-eiII^?iM> T:^ 
n-^a«»]^=fTV«. 9kb(Z)/^^ K^^ "9 W tfco :i(D^'^y KSrGEANCLEAN 

S(f *^2. 9kb (ODNAf^^t =S:#fCo 

(b)pBR322^^JPS^»eIT*m^l:b. ©itMloxPSa^J^lr^tP'a-fiKDNA(52bp) ^ 
ligation^. ^iJPSi^^XhomtH'stlT-t^m^^bL, mM^:T0n'-7.m%m 
LfCo !i^^MloxPiE5?iJ^-o^Ml.4kb(^/^^/K^S:^9tilt. GEANCLEAN II 

:^ffiVAT!^SliLfc„ :i(D5^1.4kb<7)DNA»f>T-^>>i-ffl!l«^**^Xhoni 

{a)(h)Xmm\^fcmim^lisation^:kmmmmWiU pBR322(7)NheIf-^ h 
pBRwt(4.4kb. ll7)^#fCo 



25 
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(3) i:lR)i:^^MloxP^fifeDNA (52bp. 2AUM) iSrligationLfc 

*Sf&^lt/^JPS^^m$tbfc^MloxP^^DNA^GEANCLEAN II {yi-=' 
MloxPiB^iJd^^-'irJS'&LfcE^'W (m4kb. gl8) ^#fCo ^WDNA^S 

( 2 ) S^^loxPSBJ^lJ t ^^MloxPia^lJ (7)^T?(DCre^i!t#m^;tS:fS 

(3) -e,T^UfcDNACDf^t?«9l^«^J2- (1) "C^ UfcDNAS^fflV^ite 
TIBl^-T^l'fcig^^^loxPSa^'J'^^SB^'J'^^ 2o(7>loxPBE?^iJrat?om;tl*^ 

j^-a-d^^-f jg^ ^ ^^VN-C-Jz{By(7)DNA^O 1 # S 2 # B (D^£(7)ra<^» • S 
) ^g'^^5S^6rtT'SJS^5^T■rs:li::a5^^tLXV^5 (Guo et al.. Nature, 

Vol. 389, 40-46(1997)) » 
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loxPS9!l (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) WA (8bp) (13bp) 

5 mmmi- (4) -e^ufciis, mhp(Dy<yhit±mRv^'ri9&<omK(Dn-^i)m 

10 #ll,12.13(iB?iJ#-^:2,3,4) : Sit^«S^^m*X-iltP : 

#21, 22. 23 (SB»-^: 5. 6, 7) : Rf&tt^ r^f^-^it* "9 . mmm^Xm'tf£\r^ J 

#3i.32,33(ia?ij#^:8,9.io) : Sf&ft^'^fl^'t?^^ 9 , mmmt.xmt.m^ ; 
#4i.42.43(@a?ij#^:ii.i2.i3) ' m\t^mx±i^^ . mmm^xM^fj: 

15 #51. 52. 53(ifi^iJ#^-- 14, 15. 16) : S^&«;k^^1^r^fl=T'±^ ^dS. < -MJi*^ 
#61.63(Sa^iJ#^:17,19) : ^mmt\3it/ut'X^^£^^tK S^S^f^ ^.X 

pg^-eiitf (5-10%) ; 

#62 (iB^J#^:18) : 1'ra^4^^t{ai:^i'■C^^^.^V^;^*^ SfS^i-^fCft^^Pg^-Cji 

20 tf (ft|s^S^r^^^^^*#6l,63J:0#v^) ; 

#71.72.73(ia^iJ#^:20,21,22) : ■^^i^lcttlSi: A/^^-et^^J:V^^5. m:^\tZ\~^ 
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(3) 5 # g . 6 # S Xfi 7 # @ ©^S^rfi^-rs i^^SloxPSfi^J H^S < 
S^S^^se#?^j:V^i:^'& (Hoess et al., Nucleic Acids Res., Vol.14. 2287- 

2300(1986)) ^fix\^^^mmiox?m^\ (#7n^iB^) w^mioxpnmt(D 

g^^UoxPiB^iJ t ^M^loxPiB^'J i: (DmX(DCTei^^BM:k.J ^ft> 2 ) 
(1) P^MloxPia^iJi^^^^loxPia^iJt^Sr-^tfSWDNAOTOSi 

20 -efflv^fcT5'■fe-1'm<^:o^i{^<^i^v^Ty■fe-rm•e1ttll1-5fc:*c^»SDNAS^#s 

[13 |?ifeMloxPia^iJi:^^SloxPia^iJiSr*-rS7"7;^^ K (pBLAmutant) 

pBm2(Dnmzm^mox?m^\ t ^MMioxPia^y t^^-^m^ Ltzm^. 4kb 

25 (75E^WAl::. Try -j^^/v-;^ 5^**<^DNA»f>f?lr*g'^Lfc:/7^ ^ K^Srfll^ 
IkL. Si^r«T;yo-;^m^^il)»3.8kb(7)AVK^^«3fflt. geanclean 
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(1) - [2] ■vmni^fc. )^:^<Dmm^mlo^?&\i!)^^:^(om^^^^^ox? 

ia?lJd5=S— -iriPS-a-LfcE^WA 0^4. 4kb) ^ligation^, i^m^^J^M^^l- 
KpBLAmutant(8.2kb, 0 9);lr#fco (^T'y;^ 5 KpBLAmutanttt, 

5 -(D^^^n<>fc:fy:^^h'(Dm'^X\ HKl^fi^l fD#ll, #21. #22, #23. 
#31, #41, #51.#61,#71.#72,#73.#81{^^f&'t5^M^loxPgE>?iJi:i?^MloxPiE 

10 n t ^M^ioxPiB^ij t ^^•t:^mmmk^mi-^tM:).T(om^^n<^tco 

-fyy^X KpBLArautantlCfi, mX\.it.Tf J >{ J^'Tsff J K^^\zMmm 

H^DNAi S);&?S^^T;!fn->^m^*l!)»8.2kbO^^:/ K^f]«3 mu. 
GEANCLEAN II ^fflVN-cm^bfCc ^08. 2kbOE^^DNAS:^(:: 

15 ^-rSfc^^OS«i:L■CfflV^fc, 

{ 2 ) ^:tSloxP@e?iJ h ^MSloxPiB^iJ t ora'COCre^#mife;tSf£? 
Bflx6LfcS®DNA^S:^Wl - (4) X7Y^\.tz.^^mzM7^. ZTCXZ^^xq'^ 
#;»X.SJt>^^ttofCo Sf&!^T^. Si5£^?e^t-45/zl©TE/-^5'7T- (pH8.0) 
RT^mK^EDTA^^K (pH8.0) =^3!JPx.> y zr. J ^ xixiit^)VJ>miiflhWiZ. 
20 ^^^7J^;^A^SW^^TV^. $ bt-^i^? y-yv-ML, #f3ixfcDNA^RNaseA(20 
Mg/ml)^'^ti'TE/^5'7 7- (pH8.0) 30/i ll-^ft?l-^o ^>:V^■T?. ^(^^^^S^ 
^JW^DraltmkL. T;5/o-;^^/H:^^I!)'^, ^^t^^^^^'^'-t, (EtBr) ^fe 

SK^; L-Cfflv^fc^i:^OTAl-{i. if ife^loxPlB^iJ i^M^loxPia^iJ h (om^ 
25 DraI1^-f frW^%'^'^<OX. CrelCi5m^;t:6S^t^<^V^^•^{i. Dral^ 

-fktcjz^JS.Qkb. i.3kK o.7kb(^3*(^/^y Kd^^fecs (010) o 

DNA;65Crelw<t^iW^SiS:Srjewi-i:. 2 ^Bff<^DraI-9-^ h^moxP|B?lJ-o^ 
-^tP^4kb(7)^WAi:s -oOloxPSE^IJ^^^^Dralf--^ hid^^^EbJ^jrV^. 8kp 
<DE^>t^DNA;5>^i:5OT. DraIf^>fl:lC<t <9 3. 8kb. 3.3kb. 0. 7kbO 3*<^^^:/ K 
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#11.81 :Sit4ift*l^pg^-ejitf ; 

#21, 22, 23, 31.41 : ®C&«'t'P^f*^-Clh* . ft^M^T'3i*/j^V^ ; 

#51 : Rmt:^ns^'Pfmx^±^^tK r<-M^m*-eiitf ; 
#61 : ^mmt\ii:AyifX^fj:\^^iiK -SPft^^P^^-eiitp ; 
10 #71 :tp^mt\^tAyi^X^ti:\^^iiK-UM^^^-txmt^iM^mmt 

#72.73i^)#V^) ; 

#72.73 : ^mmt\?itAyifX^fJ:\^^i!>K r< -gpft^^m^t-iitf ; 
15 (Hoess et al. , Nucleic Acids Res.. Vol.14. 2287-2300(1986)) ^i^X\^^ 

^^Mioxpsa^ij (#711:1^1^) -ct; m^moycpunb<Dw.^^mt-'m'oxu 

^(Dn^ (*!^S^&«^<^») [ilRli:@m'^MJ^|-Cfc5#72-^#73J:«9 fci^<. 

20 nwi 4 

2 0(7);^S^gife Lfc^^aioxPia^iJ g^^loxPgBj^iJ C0^T-<^Crefe#mjfe 

( 1 ) ^^^loxPifi^lJ t ^^MloxPlB^J ^ (Dra-C©Cre^fe#m«i 
[1] H^^SloxPifi^J b ^^SlloxPia^J t Sr-^tf SWDNAOpil 

25 }MM-mm(om\(n>mm^m\oyiPW^^\^. flb.;^lc^mioxPiB^iJ^^-r5£ 

«DNA?r^iify2- (1) - C2] {C,T^Lfc;^fe{^«^VN^S!iLfCo i-^£J^*>. ^7 
^ ^ KpBR322m?^MloxPia^Jd5 1 {@#A$nfc:/^;^ ^ KpBRwt iMMm 2 - 

(1) - [1] (n>mmms>^\i-^^ #>«ro2Ssgi$iLfc^^^ 
loxP-a-^NA mARxm^^m) ^ngB^xionx.fdM.mmK^^mmtx.x'm 
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[1] X-m%l^t^^9m^m\ mWll- (4) lC^Lfc:^jfe-CCre^Sc#ffi 
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m 2 . S±S loxPffi5»Ji:3fellS loxP miWO Crett#««^SJ6( 2«»*») 







SaiSloxPBS!!- 


B^loxPSajiJ- 




D N AV 




maioxps^ij 


















(970bp} 


(920bp) 


(970bp) 


(920bp) 


1 


wild 


1 


9 


1 


9 


20 


#71 


1 


6 


0 


1 


26 


1)2171 


3 


3 


0 


0 


27 


#2172 


4 


2 


* 




28 


#2173 


6 


0 






29 


#2271 


2 


6 






30 


#2272 


1 


6 


0 


0 


31 


#2273 


3 


4 






32 


#2371 


3 


2 






33 


#2372 


2 


0 






34 


#2373 


6 


1 


0 


0 


35 


#3171 


4 


7 


0 


0 


36 


#3172 


0 


0 


■ 




37 


#3271 


3 


4 






38 


#3272 


6 


2 


0 


0 


39 


#3371 


S 


5 






40 


#3372 


6 


1 






41 


#3373 


6 


2 


U 


ft 

W 


42 


ff41/l 


0 


4 


u 


ft 






2 


4 






MM 


#44/ 1 


4 


2 






45 


#4272 


4 


1 


0 


0 


46 


#4371 


4 


2 






47 


#4372 


3 


2 






48 


#4373 


7 


0 


1 


0 


49 


#5171 


0 


6 


0 


0 


50 


#5272 


1 


4 


0 


0 


51 


#5373 


1 


2 


0 


0 


52 


#6171 


0 


6 


1 


1 


53 


#8272 


1 


2 


0 


0 


54 


#6373 


1 


2 


0 


0 
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i^WT-^^jrVN^^ ( r9j co5%*li) ^ roj irLfCo SJc&^^'tiWromfflt:: 
5 oVNT{i. «^2- (2) T'©M^#R^$nfcVN, ) 

mm<DM^m.iox?mm^m^^t.m^\-iMmRjt^i^ (920bp) ds-wfef^ti. 

#217U#2272.#2373<7)«MloxP'a'^DNA^^VN, ||»J 2 - (1) - [2] 

Uf3- (1) - Cn (::^Lfc;)^i£T% I^^SloxPifi^iJ t^MMloxPga^iJir^S:^ 
-r 6 7 5 KpBLAmutant (8. 2kb. 0 9 ^ 3 SHItH L fCo 

15 [3] vmm \^tz.yy ^ 5 K^^jPi^^Nhei-cw L. mmm s - ( i ) - 
[2] \:i^Lt.:^mx'm&iox?m\i t ^Mmoxpmn t iSr^-r 5E^±<^sk 

DNA(8.2kb)^MLfCo Z(DmnmAt:m\^\ ^WJ3- {2) X'^Ltc:^mX 

20 2m&^m^\^fc^^mox?mm. m±miox?mnt(Dm:tRfZ^^i3.t/u}^ 

( 2 ) 2 0(7)Ir1 Cia^ij<^'^^^loxP@B^iJ^-eoCreife^mi^;tS^& 

(1] 2o(^'^^MloxPia^iJ«r^M»DNA(^M 
25 29SS<^^MMloxPB2^J (@4^5:tJ«EI5#RS) I^ioVnT. »#1J1- (3) 
^ Ufc;^^£T*tt^i|^DNA(^ WlCll i:SB^iJ(D^MMloxPBB^iJ^^-r 2)SMDNAt:fi 
iSlLfCo •rJi:b-^. ±E^^MloxP'a'»A?:. fiJPS^^NheI25:tJ^SalI-ei^^l^ 
mithtcZfy:^?. KpBR322l3^ixmiigationL. pBR322 DNA<7)i^iS{3:[Rli:SB?'J 
(T^^MSloxP-g-fi^DNAd^^-a- bfcm lkb<7)ii:^^^DNA^^iSl UfCo 
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[1] -CWLfc:S«DNA^fflV\ mMmi- (4) iC^LlTci^^&X'Cre^fe^^a 

}'±<*m^S/t::7)S®w ^,;^^V^ggM^loxPBB?lJ%fcofc/^|S, #2271. #2272 
5 #337K#4171J617U#6171(il:SSKm<^^MMloxPlB?iJi;l5l^I^@S> #2171, 
#2273.#327K#4172{4 1 mS®ife<^^MSloxPgB?iJ<D^5>^^<^W-cm^^S 

[3] ^MSioxPSa^ij^-o^Ti-^T'^;^^ KO«ll 

#2171.#2272,#23730^MSloxP'a'^DNA^fflV\ mMm2- (1) ^ [1] I- 
10 ^Lfc^fe-C. y^;^ ^ KpBR322<^NheI1^^ h i:EcoNIf--l' h i: OWtd^ix-en 
O^^SloxPlB^iJ^-oJfALyt 3a!^(D7°7;^ ^ K (pBR2171,pBR2272, 
PBR2373. #4.4kb, HI 7 ^Srlt^Lfco 
C4] 2 Cga3?iJ(Z)^^§iloxPBB^J^^1-5y7 ^ ^ h'(Dm$k 
[3] •CfllilLfcSm^f^T'^^^ K (pBR217KpBR2272.pBR2373) ^^tl^'ix 

^Mh (#217 1J2272> #2373) ^-ttL^Wigation^ , ^ife^J2- (1) - 

[2] :&tj'^wj3- (1) - tn ii^Lfc;^ife-c% 2o(DiRii:ga^ij<^^s^ 

loxPlB^J^^I-'SSa^OT'^:?^^ K (pBLA2171x2. pBLA2272x2. pBLA2373x2. 
#8.2kb. ^flllgLfCo 
20 [5] Cre^^m.Wk^m^' i^(0 2) 

^j3_ (1) _ [2] f;i:^Lfc*jfeT'2o<Z)I^Cia3?iJ<^^MloxPgB^iJ^^i-S 
Eil±(OSKDNA(8.2kb)^Mbfc„ ;l<DSmDNA^ffiV^, ^JS^flJ 3 - (2) T' 
*Lfc;^feT-Cre^i!c^*I^;tSfr^i^^fV^)l?|lfLfc„ -tf^^*, ^«loxPBB>?lJ 

25 #2272rBi-c*(7)m^^si^^ii. m^mxoy^mm'^(o%m±.^)^''tmtwm^(o^>F 
^[ijfii^^^-cfcofco ^MMioxPsa^j#2i7ifi. -iH5*ra^t^-c^/J::d^it*s^> 

(Z)(7)fti^^|5W*-C'SJfSMffLfCo -Is. ^MMloxPia?iJ#2373«S;^;«{Si:A. 

( 3 ) ^f^^mn(D^mm\oy?mm'^<^re^^m.^^i^^(omi 
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(2) - [3] T'fll^LfcT'^X^ KpBR2171&t5pBR2272^^tl.-eti^J|5H#^ 

^MloxP-^fiKDNA (pBR2171{i#2272^> L< {*#2373i:> pBR2272 (t#2373 i ) t 
5 ligation^. II]6S«?>J2- (1) - [2] RX^mmmS- (D - Q] l-:^Lfc;^ 

(pBLA217 1-2272, pBLA217 1-2373. pBLA2272-2373. #8.2kb, g!4#fiP0 ^liHL 

fee 

[2] \z7T^Ltc:^mx'2o(DM^j:6 mm (D^^m.iox?mn ^^■r^^m±<DmM 

DNA(8.2kb)^TOL^e w^0SKDNA^fflV^. mMMS- (2) T-^Lfc;&i£t? 
Cre^#mi$i;tRf&^m^ji|?^fftfcc ^(DUM. 3ffi(^M^j:5ga^J (#2171^2272, 
#2373) »^^MloxP@a^lJ^-C{i, \,^irtl(DU^^t>tthCre^^mik^Rfi:-\-i. 
15 ^<g^?^.^30^ofco -T'tirt^-bx ^tL^'ti<^^MMloxPgB^iJfm<^loxPia^iJi:^X 

;Bi±. (1) a^h (3) o^^it). 2o(7)JgS^lR]NF(c:tt«|Lfc^^MloxP 
20 ^^^loxPgfi^ij t fiKi^-itT, d>oi^ isga^ijo^MMioxPia^ij if 5 L-etti?^tM 

25 $nfc. ;W±<75i^mJ: ^ . :^^^(7)gfi«ji:1-5^^MloxPiB2?iJi:LT, Jr«s6«Jl- 
(i#2171(iB^iJ#^:26). #2271 (SE^iJ#^:29) , #2272(iE«-^:30) . #3171(gB?>J 
#^:35). #3371(ia?iJ#^:39), #4171 (iS^iJ§^:42), #5171(ia^iJ#^--49) /^iif 

ll«5 
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(1) mB'^U^<^^-'^y hm<D^y:^^ h^RU=^:^^ \f^^^-t 
5 K (puLwL) <Dm^ 

•fyT.^ Kpucll9(7)^JPS^^Ecll36II1^^ m&ioy^w^um:hm^2 

oJ^A^ttfcT'^^ ^ KpuLL {.m^X^h. Nucleic acids Res. , Vol.23, 3816- 
3821(1995)) <D. 2 oOloxPlB^ljrai^^^E-TS iJ' »3-y>fbf!5^£^^JPS^^NruIi^ 

10 puLL^^JPS^^NruI-Ct^fkL, Swal y (5' -pGAHTAAATC-S' . @B?'J# 

6 1) ^ligation'^. :ffgNruIT'tmb tfCo NruDC J; 5^^0«li> Swal 

SwaIi^-< h ^n^-fy ys ^ KpuLwL(3. 3kb. HI 1 1 '^(DA) Sr#f;io 

15 [2] w^Mioxvunh^^moxvw.niKDmvLi^'^'-yWM'SL (swaii^^» 
^n^^yy-^ K (puLwM:s.w^puMwL) (Dm^ 

mtfc2Sii(07^7;^^ K^lillt-sfc*, Ji^tTo (A) . (B) (D^m^^n 

ofco -fyy^^ KpuLwM (Ell l't'(DB) |^IgHc^L/cpuLwL(^fc1iy<D!^;t^ 
20 loxPiH^iJ^. ^7;=^^KpuMwL (gUltfOC) (iMJ<^^^MloxP6B?iJ^^n 
m^^SloxPiB?iJM^tfc'b(7)-efcSo ^^1^*5. r^lX^^MloxPBB^iJi: tx, 
!^^MloxPia?iJcDX-<-f— g|J:9-<^ 2 # @ 7 # g (Oi^S^I^^JwIgm 
#2171(gS?^iJ#-^:26)OgB5'iJ;^fflV^fCo OT(^^»JXO^MMloxPSa5^iJ t tt. ± 

25 (A) puLwM<^1i^ 

puLwL^$iJPS^^XhoIX?mbL. WSloxPSB^iJSr^tfeObpO-g-figDNA (11112, 

±{iO^(DgB^J#-^ : 5 7. Tilll<^^<^iB?'J#-^ •• 5 8) ?rligationm:^MSr 
Jl^Kife^t. !i?^SloxPg3a^lJi:^^SloxPi3^J^^^-SwaIi^>r hSri#o7"7X5 K 

puLwM(3.3kb)^#^c ^^\^. z.(D-fyy^^Ywh^)ii0^m>mm(om.m^n^ 
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5 (B) puMwLOflllg 

puLwL^^JPg^^MluI-CtmbL. ^MMloxPBE^ij?r-^tf60bp(D-a'^NA (^13. 

±m(Dm(Dmm^' 59. T{i)o^<^BB»-^ : eo) ^ngation^ra^ 

mwmi^L. ^Mm\oxpmm t !^^MloxPie^Jrfl^-swaI1^-r h ^i^o>^7 ^ 5: k 

puMwL(3.3kb)^#/-Co -fv^^ VpubM(Dm'^tmm. puMwlWl^-fiKDNA 

puMwL<Di?^MloxPiB^J[^(^MluI1f-r ^{^MLTV^:5o 
;^ 5 K (pCALL) 

CAG7'n^-i??-i:tt. Wi^m^^^-t L-C#M¥3-168087-^<Zt#l;:^^^ ti 

(a) CAG>'°n^— ^ — ^Sr'^tPT"^;^ ^ KpCAGGS (Niwa et.al.. Gene, Vol.108, 
20 193-200(1991)) <D:5' n— y>fbSfC^T'fc5EcoRIf-'l' h ^Swalf"^ M-iS;ifc:/7 

^^KpCAGw {Hf^mm-sAm^-^MmioM) ^mmmms^aix^xmtLtcdm. 

(b) 7^7;=^^ KpuLL ( [1] Kmm) Sr«^^BaniHIS.tJ^coRIT'lim-tmbL. 
$ femenow^mi;! J; ^ «Sr¥m^bLfcm, T;«f n-y^^/Vtt^^ttt^ J; "9 lEl 
I|X Lfc 2 oco^^MloxPia^lJi^^tf*^100bpODNA»f;to 

25 (a) (b) j?^NAiSr^K-^ligation L, mmmmSvaimimXmM^J^^n^^l^^ 
■fy:^?. KpCALL(4. 9kb) ^W^o 
[4] KpCALLOi^ P->''fbM?rSwaIf--r h tilig xifcT'y :^ ^ K 

(pCALwL) (Dfll^ 

■fyy^^ KpCALL<^ 2o(DloxPiB^iJPB^ W^-rSi^ n-^-fbM^^'JPS^^ 
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pCALL^MPS^mNruIX-^^^bL. Swal y ^ (5' -pGATTTAAATC-S*. SS^lJ# 
6 1) ^ligationm. :^«Pfi^»uI-et^{kbfCo NruH^l i 5SS<Z3M 

h ^n^Zfy ^ KpCALwL(4. 9kb. 014 OD) ^#fco 
K (pCALwM) Ofll^ 

y 7 ^ ^ KpCALwLc^»^^loxPgfi^iJ<7)-o^^M^loxPgH?iJt::«l^l t fey 7 ^ 

«tC^lb;^ J: ^ »^SloxP@B?iJSr-^*'iev>m 8kb(^^>i-Sr[lUlXLfc. 
(WT'^;^ 5 KpuLwM;lr^JPSi^»umtmoIX-|^^?i^limT:^n-^y;HI^^ 
il] L. !g^^M:RU^^^MloxPiB^iJ^^tplOObp(DDNA»fiT-^lH]J|X Ufco 

(a)(b)-C^|!!LfcMDNA^ligationm:^ji-0^^?l^Kifemb. T'y;^^ K 
pCALwM(4.9kb, mi 4^(DE)i:mfc. pCALwMH. :/n^-^-/ig^^MloxPifi 
^iJ/Swalf-^h (iJ'P-y^k&iMa) /^MSloxPiB?lJ/jJ<yAE?'J<75«3t&*i- 

[6] mm;tTx/e'^^l-^f^M^^^ K-^i^'^?- (pAxCALwM) <^{^M 

y?>^ ^-(Di'^mn^^f^:^^ (Miyake et al., Proc. Natl. Acad. Sci. . 

Vol.93, 1320-1324(1996). S.tJ'^t^BB^7-298877-^<i^^) J-tJ^ofco 

(a)Tr/ !>-f^^:^ 5SOEi:Stt;^E3ae^iJi^<^f5f^^;^^^^A§nfe;«7ir -7 b 

KpAxcw (#M5|Z8-308585-^<^#15H) =S:^jPI^mSwaIT?m^kbfeo 
(WT'^^^ FpCALwM«PIi^^ApaLmmiindIimmiincIIT'l^^f^^tt, ^ 

2.4kb<7)f|ffK'^imxtfee 

(a) (b)-C'|^$Sl LfcMDNAiSrligation^, K/S;?^0-«l5^7i^^ • ^ • If h p 
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, /<.y>X-^^V^^yy k^li^^vi^Vu, Stratagene?±®4) ^rffiV^Tz-^^/^^-v? 

yi/SJ^^tTV\ mM-k^im\Z.mk^'tU-^y KpAxCALwM(44.9kb) 

(2) W^^^W^^-^y Vm<n>-fy7.^ Kofll^ 

K (puLZM) (om%. 

-fyy^x KpuLwM ( (1) - [2] (Dm&.\oy^^nh^m.\ox?m\\ 

(a) ■fy:^% KpuLwM^^JPI^^SwalT-W^t, T;^f n -;x.y/wm^^I!jJ-<t ■!) E 

(WT'y;^^ KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ^mWBMS^\mxKstl-QWm\^m\:.\^^ ^h\Z.Y.\eT\om%\^i^^ 
mi^^^mtX^tz^s ri}n'-7.^;v'm,mi\^^'0 lacZate^^-ttf^^S. Ikb 
ODNA»f>i'^lH]i|XLfc„ 

(a) (b)T*^S!Lfc:i^DNA^ligationL^ $iJPS^^Swan^«;*:M0Sr?i^Ki^«l 
t. ^7^^ KpuLZM(6.4kb. Ull 5tf(^F)?r#feo 

C2] ^^MloxPiB?iJti£MMloxPia^Ji:(Drai^SV400^$S[:*-y (ori) S.tJ« 
AiS^J^^ffiALfcT'y;^^ K (puMOL) <^+||^ 

(a) ^7^5 KpuMwL ( (1) - [2] 13E«) S:$iJWmSwaITmM. T;?fp 

y/i-m^ibl^ J: "9 W^'^DNA^t^i'^lHlilX Lfco 

(b) :^7^5 FpCAGGS ( (1) - [3] ra«) ^^^JPS^^BamHItmkL. 
nenomm\^ ^ *) mm^^mi\:Ltc'^. r n ^;m^^W}\^ X "9 SV40(D 
oriRW y ASB?iJilr'ttf^340bp(7)DNABIf>i'^lHll|X Lfco 

(a) (b)T-^Siibfc(^DNA^iigationt, mmmmsmimn:kmm^mnu^ 

T'y;^^ KpuM0L(3.6kb^ Ell 5 4'<^G) iSr#fCo 
C3] ig^^aioxPiB?iJ/lacZ5lfe^^/^MSloxPie??iJ/SV400ori:RtJ^^y ASB^IJ 
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/m±miox?m^\^n?^Lif:fjy^^ k (pulzmod 

5 (a)^7;^5 KpuLZM^^JPSS^^Nhemt;%oI-eiIII^[Cj'g^bm> T:^n-^'^7l^m 
J; 0 . ^^MloxPie?iJ/SV40(^oriS.t/JK V AlB^iJ/lf ^^loxPlB^iJ^ 

10 (a) (b) x-mm LfcMDNASriigation L, mmmmsmImit^:kmm^'J^^w^^ 

7^7^ ^ KpuLZM0L(6. 8kb. IH 1 6 ^(DH) ^#fCo 
[4] -fyT.^ KpuLZM0L(OlacZit^^«^5' ±m\^i^ ^ i^l^^-)-—^i^Bl-(Dyi^ V 

AMn^mALftzfy:^^ K (puALZMOL) omm 

^n-^j]^^7.^y(/]^7.im (HSV-l) (D'^^i^y^-f-—^ (TK) 5te^^(7)4<y 

(a) zfyy^X KpuLZMOL^, lacZjtfe^ <^5' ±Mc^^itSloxPga?iJ(^5' ±»^-e- 
^ BfWJKr tytDNAirJT- 5 ^5: feiJAToSif^^r^To fcio puLZMOL^^JPfiS^^Smal T' 

t?>CV ^-e$lJPS^*KpnI■C^mb^. T n ~X>{^/ka^^i!jl;i J; <9 me. Skb(D 

(b) 7^7:^5 KpTKft, HSV-l(^TKil^^^^^-^tf^3.6kb<^BainHItM{liif;T-75^ 
pBR322(7)BainHIf-'l' hdJ^A^HfcT'^:^^ Kt?fc5 (M.Wigler et. al. Cell, 
Vol.14. 725-731(1978)) » m^MmmmSmmmcoimit-t^t. *^320bpO 

25 Kpnlf--r ht::i-6:rc«>ttT<7)^f^;^tTofc:. 7^7:^5 KpTK;lr^JI^^^NcoIT*m 
itL. nenovmm\^X^nm^mtLito ^^V^-C. Kpniyy;^?- (5'- 
pGGGTACCC-3' ) SrligationLfc#. ^JPI^^Kpnl-cm^kLfCc Mmmm 
SmaUiMT;tfn-^y/V®^j*»^m^, TK-t-ei^t^JJ^ ^ AlB^'J^^tf^ 
320bpOTAKiT>T-i^[iIi|X L^Co 
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(a) (b)-e|iiJUfcMDNA;Sr ligation^, :km^^MW^^L':^y ^ ^ K 
puALZM0L(7.1kb. miQ^(r>l)^ntz. puALZMOLfi, 'Km^^(0:^^V A^m/ 

T'y ^ 5 KpuALZMOLOjf Ait^^ (TK5tfci^(D7K y ASB^iJ/ff^MloxPiB^U/ 
10 lacZji'fe^/^^SloxPSa?iJ/SV400ori Jtt>*JK y ASBJ^iJ/ig^^MloxPia^iJ) 1- 

7^7 ^ 5 KpuALZMOL^^JPg^^Xbamt^Xhomt^Dral-ClRl^t^^k ^ b I- 
Klenow^^iC J: «3 R«<^T:<f n-;^^/^*;^^®) b**j4. 5kb 

15 pAxcw ( (1) - [6] x-mm) ^ligation L. ummmswaixmim. Rf^^m 

Stratagenett^) ^m^^X^<y^-'yy'^Ki^-^^'^^\ Sf&fS^^llMM^^ 
'ar;*;"t-yb3;^^ KpAxALZMOL (46. 7kb) ^Sr#fCo 

(1) '■im=i-nm<o^-^yYmm^rTy^^f^:^ (axcalwm) of^iii 

25 ^f^^^TofCo ''j:*?. m.^^r7'/^^i^:^(D'^Un.n.^(Dl;m (Miyake et 
al., Proc. Natl. Acad. Sci.. Vol.93. 1320-1324(1996), JS:t;^«i#M^7-298877^ 

ESa-g^^^X^Lfct hTry 5M**tt-efc5Ad5-dlX (I.Saito 

et al., J.ViroL, Vol.54, 711-719(1985)) <D^ y( ;V7.mk-%^'^^'^'^^ 
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^fahm^^^ @6«j(D*iiSi;t^>r/i';^AxCALwM (017) ^ 

/l^^fj^-lrCsClfflji'L^fcJ-XJftSli (Y.Kanegae et al., Jpn. J.Med. Sci. Biol. , 
Vol.47, 157-166(1994)) Ufc:!>•^7^;^^K^M<^^lfe^--^V^yto 
(2) im^n.^f^Y-f—Mm^TT/^^J^:^ (AxALZMOL) 

10 'fit-, TKjt-fei^O^ y AiB^J/^^SloxPSB^iJ/lacZae^/^MMloxP@B^iJ/ 
SV400ori]StTJ«^J< y Aia^iJ/^^MloxPiB^J, ^Srjf A tfc«a^;tT7'/ 

U |5S^^EcoT22I m\\: b fcAd5-dlX<Z) ^ ^ /V >^DNA - ^JS^ K^-a-^t^ ^ ^ife 
^j5_ (2) - C5] -ef^iSlLfc^i;^^ K-^^^J'-pAxALZMOL^i^Sry >'M;^;>'WiX-> 

15 A*tt?£-e293m^ir?i^KemL, (1) tnm(Dijmx^ ^(Omk^^ ^ 

AxALZMOL (017) ^#fCo ^O*^;!^'-^ /V^^ t 4 ^t^-T L < (1 5 ^ 

20 (1) ^^^ifn'^-<'yymm^^=i-^^'^ir^'&B^n%mwm(o\m 

[1] i^^^loxPia^iJ i:^M^loxPlB?iJ (Df^\z^ n-i/WiM'SL^^-fh V^^- 
^^-jl'B^lfAfflT'^;^^ K (pCALwMds) Ofll^ 

%%m^- (1) - [5) -e{^®iLfc:/7X5 KpCALwM (iai4 4'<^E) tt. 
7-7;^^ KpCAGGS (^iiS«?iJ5- (1) - C3] \Z.Wm OCAG^ n^-^?-f^Oi5' 
25 a-y'fb«-Cfc2)EcoRI-y->r hll. if ^MloxPlB^iJ/rJ' (SwaIi^ 
-1' h) /^MSloxPgB^iJSrifALf:::/^^? K-Cfc5o r (DpCALwM^i^b, SV40<D 

pCALwM?:BainHn^^bLSV400ori:&t;5^ y Aia^iJtr^t . ^Vn-CS Bligation^ 
;k:li«»«i|S^t7'7 7;^ KpCALwMds(4.6kb. Hi 8 I^OA) Sr#:/tc 
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[2] y^^Vu-^y(^yyBm^MBl-^WA\^tzyy:^^ K (pCALhmBMds) 

m 

5 (a)7'v^^ KpCALwMds=§r^J|®^^SwaI-ei^{bLfcDNA»fK-o 

(}3)yy:^^ KpCHD2L (Ikeda et al., Gene, Vol.71. 19-27(1988)) iSr^JPI^^ 
SmalS-U^alT-ID^l^m^, T:^!/ J: tHUlKLfc/N^ i/p-7>r 

(a) (b) MDNA?lrligation^;/^Jli® L, 7^7 ^ KpCALhmBMds (5. 7kb. 
10 018 ^(DB) ^#fco pCALhmBMdsfi. ifn-^A WBWi'^'^^i-is^^kQrfxi 
ct-^-F*ilOH^^SloxPiB^iJi:^MSloxPiB3?yi:<orai-lfA$^xfc::/7;^5 K^C 

15 3ie^/^mMioxP@B?ij/7K y Asa^ij, (n>^%mk^ i = t-^-f s^^n^t^iiie 

Hat^^tr^-Sfefc. )>Xy<0%^-^fi^t^. ^i^^^ Chen-Okayama 

(i) C23 X-MLfcT'^;^ ? KpCALhmBMds 20 At gSr*l-^SIS25()niMO:S^b:«;/Vi^!J^ 
A^IKJl^j^ (?e?4100/z l) Ls 100 102 X BBS^^K (SOmM N.N-bis[2- 

20 hydroxyethyl3-2-aminoethane sulfonic acid/280mM NaClj / 1. 5mM NazHPO^ 
(pH6.95)) ^§:jiPx./c^. 5% FCS»DMEMJ#ifiT-m^Ufc6ciniX^-l/<Z)CV-lW 
l;:»L, 3% C02#^iT35'C-C«4^rai#«LfCo 

(ii) ^*?S=lr^.#> PBSH-CM^iJfci^^. 10% FCS^5PDMEM^Jfi?rWL, 5% 
COa #?ST37'C-C-llfe*g^ LfCo 

25 (iii)6cm^/^-l^;i='fj»=lrfi;6^U965^7'U-bJ3*^;&^;t. $ fjtci-llfeit*^^ 

(iv)j^3MW^^-^fe#t-CV^5« W^P-r^iX^'BiiSttiBllS^) ilr^P- 
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pCALhinBMdslC(i^aMd5#« t^j:VN^JIS^mPvuIIT\ ^(D^ / KWkkmm 
rn^^Slt, 7^7^^ KpCALhmBMd<D^^Sr7'D-:/HfflV^T1^•»^V:3^^^y 

[1] 7'U:t-r>f ix:/Wttjtfei^Sr^fAbfc^7^^ K (pCALGFBMds) Ofllll 

KpCALwMdsOSwaI1^'1' M3>^W:t'7^^/^^M'|4it^^Sr#ALfc7'7 
10 K^flll6-t-2)fcft, :WT<^Sbf^^^fofco 

7°7^^ KpTracer-CMV (Invitogenttl^) flrfiJPI^^PniaCnW^bmT;?/^-^ 
li^^i!)Srm\ ii:fe^3tSe^ (green fluorescent protein : GFP) ir^W:^ 

:iODNA»T>i-i:^ $iJPI^*SwaItmkUfc7'7^^ KpCALwMds ( (1) - C2] T-p 
15 m ^ligation L\ ^JPIi^^SwaI?iM:^Jlll«r?i^®i^^t7'-7^ 5 K 
pCALGFBMds (5. 7kK 111 8 I'OC) Sr#fCo pCALGFBMdsli. mh-fvir-^^'y'y 

20 ^-^-/l^^MloxPSfi^iJ/GFP^::/ 1^:^-7^ t^^W 

mtmzx^h^<D-(^. ayKif^^.^<D^7rs-ro cv-mfi^oi^wmmt. C2] -c 

25 -f^lliLfcyy;^^ KpCALGFBMdsSrffiVNfCc ^^"^ 
(MS0.4mg/ml) =SrfflVNfe, gfi^jc^jt^^^^U = f-<^;z^ifA§nfc 
mW^i^M^'^M^i-^ti^f^'^-f'^^^'y ^f*> pCALGFBMds<^±*^7'a-:/ 
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n^MB^(o^^(Dm^\z.x^^mt^fc1^. GF?(D^^m%:m^\^f^o gfp 

\,\ GFPO|im<^^V^#ffl» (C18. C35) , ^U^om^l^W (C29. C38) . 

mmw (C19. C30) iz'^m^tifz m^nmmmo^^-) „ 

5 Ulife^SJ 8 

if ^MloxPSB^iJ t ^mMlox?mn t (Dm.h-^t>^\z. "9 . -fyT.^ KDNA 

10 ^ii^iJ 6 X-W% Lfc Vi'-mm:tTT/ ^4 ;w;^AxALZMOL«. TKa^^OTK y 
ASB?iJ/if ;tSloxPia?iJ/lacZ^t^^/^MSloxPE?iJ/SV400oriS:tJ^7}< y A 

Cre^^mi^l^Tx/ •>^/v;<.AxCANCrei:iSr^llii|jai-lRl^i®^'t-5i:, 2oO 

loxPlB^J/SV40(^ori5lt>*JK y ASB^J> OtH^t^^-fS^OTACb) *S^C5o 2 
o<75ff^SloxPgB^iJ^jf ALytm^;tTTy 'J?^yv;^i:Cre|iim*a^;tT7^y i> 
^/^^i:^l:fflV^fcwOSfS:<^^^f^^^^-i^< Nucleic acids Res. , 

Vol.23. 3816-3821(1995)) , {5f^lOO%<^J*«Mt?Tr / l^'T (a) 
20 DNA(b)*s^^1-5wi:*5^«!l$tL2)o mOTA(b)(l, SV40 oriO^a^-^-S: 

^(Dm^nm.^(osm:^v Amm^x*)^^ y^^Mtcib. lacza 

^,^^^5, hffii^^;tTxy'>-r/^^AxCALwM=^^^^-ti:5i:. ^^l^^il^DNA (b) 

bky^:K\Mh(Dmx^mh^x.m^t^m^ ^ > i?^MioxPiB>?ijs.t)^^MMioxPiB^j 

25 ^^2 T^-T'^b^^W^UX. T^P^-^^/H^^loxPSB^iJ/lacZae^/^ 
MloxPSB^iJ/^K y ASB^iJcDfl|itSrWi"5TT/ '^^^^^^ (c) ;6S^^-rSo Tt' 
y'j7^/V;<.(c)-cmacZaeW^mL, lacZft^l^^- K^ttS /3-:^7i5' h 
v-^-ifiO^^^^tL. i^iTl^^-r^feSfef^l-J: ►)»f**<^^$^T'5o 
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^ J ^;^;V7.AxGANCre, ^-^fy hfflm«^;tTr / !>^/V^AxCALwMO 3S!lO 
!>>f;i'^SfI^^l-^5l« (CV-im^>t<{iCOS-im) l-iS^^-^fco ^ti 

X y 'i'-f : nioi=9. Zxo^'m^^^y'f / ^^f^^ • moi=5^fc(il5, Y-T— 
5 IB#m;tr-r/'J'-1'/v;^ •.moi=10> 30. 60. 100. 200, l^f^O^ ^ f^:^mk^. 

/v^/PT/Vy't m^APx.4'C-C*10:5>M«^@^^> Sgg>BS(-)gfc^tL. X-Gal 
^fe^g? (5niM7 31 y i/T ^^fb* V ^ ^/5niM7 a: a S^T ^^-fb^ V ^J^/Zmmt-^ 
^^^i^^ M./ Img/ml X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 

10 PBS(-)) ^Mx.-mm^i^fco ^(om^^mi SK^-Tc 

mi sit. cre^mm^TT / /^^^moi=i5x^-imm\m^^^tcm 

-^(Dl^^X'h^o K":^-fflim«I^Txy !>-r/V^<^inoi=60X'{i5^60%. inoi=100-C- 

U±.(0'i^^\t. Vi--mm^x.T'f / ^^ jV'T.ff)^/ ix±i;:#^Ei-5lacZa>fe 

loxPia^iJ t ^^MloxPSB^iJ t <DMl-#«1-?) lacZji^^dS. ^!|^DNAO?i^^^ t 
25 fcSo 
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0) „ 

HJSf y 7 X-f^M L fc/>-r i5^' n -r ^ y B Wtt©ftE<^ 6 W(D ^-"^yvm^^ 
(C3. C7. C8. Cll. C19, C28) IC, ^n^etlCre^tW^^TT' / ^-f 
AxCANCreSrmoi=5T% K-:^-ffiM;iTx / ;V;^AxALZM0L^inoi=10. 30. 100, 

3oo-elRl^^;ll^f^^^^*^ ^m^mmLmmi^f^o snm^. mmm8t± 

moi=100-ei^^tfc#^. 10% (C19) t^h%% (C8) 0«:a5W< ^fe$ti.fco K 
•r-mrnkXTT^^ e7^/v;=«>;^moi=300t?«1-5 i:. w< ^^$nfcm<^fi 

*fcl0^I^i^tXV^?^CV^;6^ K-^-fflim«l:tTx/ '>>('/w;^o;^^moi=100-C^ 
^M^loxPie?iJt<oWi;:«-t-51acZa^^;JS^ Sit^DNAOj^^^LT, 
^^5^ I- J: o -c, y =^ tr-^-- ^ C r e (D^&T, If^MloxPiE^iJ 

mm^-r. d^oi^-ia^ijo 2 oo^MMioxPia^ij-et^m^RfSn 2 ^<Dm± 
MioxPiB^ij^ t Iii5gs<^»"e® w 6'^MMioxPia^J:65ii^ ^ ^ ^ i-*^ 

^(^j;oT, i^^SloxPiB^iJir^M^loxPE^'J. b < ti^^ji?>ia?'J(^^M^ 
loxPiB?"JO«a^'a-^it{::J:t). »)«BjaS:fiCfci:i-5ii5^*^«-^> 2^^^^ 
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iE»# : 1 ommmmix m^m i o x Pia^u-cfeSe 

ia?ij#-^ : 2 ~ 5 4 (^i^SSB^iJfi. 1 o X PIB^iJT'fcSo 

ia?ij#-^ : 5 5(^:ssE?ij(t. 1 o x pm^itmmmmmmmt^^t^ 
5 ia»-^ : 5 6 (Dm&mn\t. m±m i o x pm^itm^mm^mmttr'^t^ 
mm^^ •• 5 7(Dm&Bnit, \ o x pmntmm^wmuiSL^^t^ 
iB^ij#-^ : 5 8 (DM^mm. i o x pumtmmmmmmmL^^t^ 

ia3«j#-^ : 6 ooM^m^ut. 1 o X pm^itmmmmmmmt^^t^ 

15 • 6 1 (DigSiB^iJfi. Swa I 'J y:fj--^h^o 
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(a) :k:fli®Pl•7T-v^S*<^TE'^i?^^MloxPia?|J^w*5V^-c. ^^U(D8m^ 

5 {p^-<-^-mm) o2#@ (T) . 3#i (G) . 4#e (t) xfi5#e 

(A) (DM&<D^h<}^fj:< th~^(Dm.mRX^6^n (T) Xfi7#@ (G) (D 

^m<o 5 tj^j??'^ < i: t)-^<^^iS^5^^J^5^ss{-fi«l^n. ^^^^^^ 

12345678 

5' -ATAACnCGTATA ATGTATGC TATACGAAGTTAT-3' 

10 

(c) y =i>-t'-:^— ^CreO#ST. m-OiB^USr^i-?) 't> 9-o(^^^SloxP 

15 2. &.T<D^n^h<^^^^iomm- 

(a) :k:ll0P17 7-v^*5l5(7)TIE(DE9^^1oxPiB^Jl-*5VN-C, 4^*gP(^8liS 

o2#@ (T) , 3#S (G) RV^A^B (T) 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

20 

(b) y ayif-t— €Cre(D#STT't>!?^MloxP|S^Ji:0^-C#M&«3DNAm 
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^MMioxPia^iJo 

4 . IB^y## : 2 6 . iB^iJ#^ : 2 9 . mm^^ -SO. iB?iJ#-^ : 3 5 , 
E?lJ#-t : 3 9 . Sa»-^ : 4 2:5^f:iiB»-t : 4 9 -C^^tlSiB^iJ-CfeSft^ 
5 1 ia^<^lf M^loxPSBJ^iJo 

6 . (p-^i: <ti^ -ocolf ^MloxPia^iJS.mf 1 Xfi 2 K^cO^MMloxP 

7 . if ^^loxPSB3?iJ t ^MSloxPiB^J<^ Wl^0fM<^3ieT-355#A $ *v/cif 3ft 
^6ia^<DDNA„ 

15 8. i:vMcM?^ji5ia^iJ^^o/>/j;< i: ^ 2o(7)|*3ft53|E^o^^^loxPiB 
^J^^-rSDNAo 

9 . ^v^^::^^£5iB^lJS^ ^>o 2 otT^^MMloxPSfl^UoWtc^Mt^Jl^^^^if 

A ^ ti^felt*^ 8 D N Ac 

10. |t^^6^^^v^b9v^-ft^/^>4-tS^<^DNAl^J;oT?l^«'^«^$^^:^*l^i 

20 R 

11. TE(^DNA (a) R^DNA (b) ='y^-i—^C r e(D^^ 
r^m^"^. TIB<^DNA (c) ^#Sri:d>fj''j:5a^T-Si^;^5feo 

( a ) ^^^loxPlBJiJ. A:SLTJ«il*« 1 X(i 2 lE^O^MSloxPiB??!]^ r 

OjliH^-rSDNAo 

25 (b) if^MloxPia^iJ. jlfe^BMDNA (a) ^ R C^MloxPgB?lJ^£:r (D 
jlid^i-S^^^DNAo 
(c) DNA (a) {C^oV^-CJlfe^A^S^tfe^B^^:fi^^^^y^:DNAo 
wwT% a'g^ASU«3le^Btt5:v^{c:M;'j;5^:t<^Jtfe^■^*>^o 

12. TfE(7)DNA (a) RX^BNA (b) y 3 ^ tf ^ C r e 
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Tl-^^$*. TI50DNA (c) ^n^Zt-A^hti^MB^M.^:^^ 

loxPiH^ij 1 jtu^^m^ioxPiE^ij 2 ) Rxj^mBi-A^mmmioKPmm i /ae^ a 

5 (b) ^M^loxPie^Jl^ jtfe^-B2St0^mMloxPiE^J2=lrr<DJil;i^i-5^*C 
DNAo 

(c) DNA (a) ^;l^3V^Titfe^A^S3ie^B^cM^$tlfcDNAo 

10 1 2l5«o:^&o 

1 4 . a'BT■A«m/j:ae^■r♦fi/.^v^:l i ^^m^-fSW^^ i i X\t 

1 2fBit(^;^&o 

15. DNA (a) 75S»(D^feflsDNA-efc<9. DNA (b) 
KDNAXfi-4s:i^#5|^DNA-j7^;v;^X-fcS^i:Sr#^i:i"Stt^«l l^j^''" 

15 LI 4v^■ftl;5^^;llS^o;^^feo 

16. DNA (a) dS«0^fef4:DNA-efc«9. DNA (b) id^Wl^T* 

17. DNA (a) ii>Z.:^mT>^A^^;V:^<Dl^^i$DNAX-hy). DNA 
20 (b) i,i^yP^%h'DNAX\-i-:i^m^^T>^A^^;\^^-^h^:it^imtir 

5lt*5 1 1 ;^^v^L 1 4 \,^-rtiMz.BWi.(D:&Wio 

18. DNA (a) d5-:^mDNA!>-f/W^<^^feMNA-Cfc«3. DNA 

25 19. DNA (a) oi::$:^DN A^7^7W7.dSTx/ '^^'Y>'V';^-Cfc5 w i: 

20. |t3^«6^j;V^L9V^■ftl?5^HlB*feODNA^Ifefe^*±^-^i■S H^^' 

2 1. n^m6^j:^^L9\^^-rtiMzmi^(DDNAt)^h^i^mmc 
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FIG. 2 
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FIG. 4 

12345678 
wilds 5'- ATGTATGC -3' 
2171s 5' - ACGTATAC -3' 
2172s 5' - AGGTATCC -3' 
2173s 5' - ACGTATTC -3' 
2271s 5' - AAGTATAG -3' 
2272s 5' - AAGTATCC -3' 
2273s 5' - AAGTATTC -3' 
2371s 5' - AGGTATAC -3' 
2372s 5' - AGGTATCC -3' 
2373s 5' - AGGTATTC -3' 
3171s 5' - ATATATAC -3' 
3172s 5' - ATATATCC -3' 
3271s 5' - ATCTATAC -3' 
3272s 5'- ATCTATCC -3' 
3371s 5' - ATTTATAC -3' 
3372s 5' - ATTTATCC -3' 
3373s 5' - ATTTATTC -3' 
4171s 5' - ATGCATAC -3' 
4172s 5' - ATGCATCC -3' 
4271s 5' - ATGAATAC -3' 
4272s 5' - ATGAATCC -3' 
4371s 5' - ATGGATAC -3' 
4372s 5' - ATGGATCC -3' 
4373s 5' - ATGGATTC -3' 
5171s 5' - ATGTGTAC -3' 
5272s 5' - ATGTTTCC -3' 
5373s 5' - ATGTCTTC -3' 
6171s 5' - ATGTACAC -3' 
6272s 5' - ATGTAACC -3' 
6373s 5' - ATGTAGTC -3' 



FIG. 5 

87654321 
wilda 5'- GCATACAT -3' 
2171a 5'- GTATACGT -3' 
2172a 5' - GGATACGT -3' 
2173a 5' - GAATACGT -3' 
2271a 5'- GTATACTT -3' 
2272a 5' - GGATACTT -3' 
2273a 5' - GAATACTT -3' 
2371a 5'- GTATACCT -3' 
2372a 5' - GGATACGT -3' 
2373a 5' - GAATACGT -3' 
3171a 5'- GTATATAT -3' 
3172a 5' - GGATATAT -3' 
3271a 5'- GTATAGAT -3' 
3272a 5' - GGATAGAT -3' 
3371a 5'- GTATAAAT -3' 
3372a 5' - GGATAA.\T -3' 
3373a 5' - GAATAAAT -3' 
4171a 5'- GTATGCAT -3' 
4172a 5' - GGATGCAT -3' 
4271a 5'- GTATTCAT -3' 
4272a 5' - GGAHCAT -3' 
4371a 5' - GTATGCAT -3' 
4372a 5' - GGATGCAT -3' 
4373a 5' - GAATCCAT -3' 
5171a 5' - GTACACAT -3' 
5272a 5' - GGAAACAT -3' 
5373a 5' - GAAGACAT -3' 
6171a 5' - GTGTACAT -3' 
6272a 5' - GGTTACAT -3' 
6373a 5' - GACTACAT -3' 
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FIG. 6 
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FIG. 9 
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FIG. 14 
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FIG. 15 
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FIG. 16 
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FIG. 17 
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FIG. 19 
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FIG. 20 
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1 

SEQUENCE LISTING 

< 1 1 0 >Sumitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 
<130>E4317-00 

<150>JP 9-331289 and JP 10 
10 <151>1997-11-13 and 1 998-9 

< 1 6 0>6 1 

< 2 1 0 > 1 
15 <211>34 

<212>DNA 

< 2 1 3 > Bacteriophage PI 

<4 0 0>1 
20 ataacttcgt ataatgtatg ctatacgaag ttat 

<2 1 0>2 

< 2 1 1 > 3 4 

< 2 1 2>DNA 
25 < 2 1 3 > Artificial Sequence 



-273150 
-2 8 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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2 

<4 0 0> 2 

ataacttcgt atagtgtatg ctatacgaag ttat 

<2 1 0>3 
5 <2 1 1>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 <2 1 0>4 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

< 2 1 0> 5 
<2 1 1>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 
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34 
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< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 <4 0 0> 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0>6 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0>6 

ataacttcgt ataaagtatg ctatacgaag ttat 

<2 1 0>7 
20 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



<400>7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 
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WO 99/25851 ^ 
<2 1 0>8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>8 
10 ataacttcgt ataatatatg ctatacgaag ttat 

<2 1 0>9 

< 2 1 1 > 3 4 
<2 1 2>DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 

<2 1 0>1 0 
<2 1 1>34 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0> 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 

5 <210>11 
<2 1 1 >3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<400>1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 

15 

< 2 1 0> 1 2 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

20 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

<400>1 2 
25 ataacttcgt ataatgaatg ctatacgaag ttat 



<2 1 0>1 3 

< 2 1 1 >3 4 

< 2 1 2>DNA 
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< 2 1 3 > Artificial Sequence 
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<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 

< 2 1 0> 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 

20 <210>15 

< 2 1 1 >3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 
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< 2 1 0> 1 6 
<2 1 1>34 
<2 1 2>DNA 
5 < 2 1 3 > Artificial Sequence 



<2 20> 

< 2 2 3 > Sequence of Mutant loxP 



10<400>16 

34 



ataacttcgt ataatgtctg ctatacgaag ttat 



< 2 1 0> 1 7 
<2 1 1>34 

15 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0> 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 



< 2 1 0 > 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 
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< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

<2 1 0>1 9 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 9 
15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0> 2 0 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

20 < 2 1 3 > Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 

< 2 1 0> 2 1 

< 2 1 1 > 3 4 
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< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 



10 <210>22 

< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

< 2 1 0> 2 3 
<2 1 1>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 3 
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ataacttcgt ataatgtatg ttatacgaag ttat 

<2 1 0>24 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0> 2 5 
15 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 <210>26 
<21 1>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 
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<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

<400>26 
5 ataacttcgt ataacgtata ctatacgaag ttat 

<2 1 0>2 7 
<2 1 1 >3 4 

< 2 1 2>DNA 

10 <2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 

< 2 1 0> 2 8 

< 2 1 1 > 3 4 
20 <2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 

<4 0 0> 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 



<2 1 0> 2 9 
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<2 1 1>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



5 < 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>2 9 

ataacttcgt ataaagtata ctatacgaag ttat 

10 

< 2 1 0> 3 0 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<400>30 
20 ataacttcgt ataaagtatc ctatacgaag ttat 



< 2 1 0>3 1 
<2 1 1>34 

< 2 1 2>DNA 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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WO 99/25851 13 

<400>3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 

<2 1 0>3 2 
5 <2 1 1>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > ■ 
10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 

15<210>33 
<2 1 1 >3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<400>33 

ataacttcgt ataaggtatc ctatacgaag ttat 

25 

<2 1 0> 3 4 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 
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<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

5<400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0 > 3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0> 3 5 

ataacttcgt ataatatata ctatacgaag ttat 

<2 1 0>3 6 
20 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0>3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 
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<2 1 0>3 7 

< 2 1 1 > 3 4 

< 2 1 2>DNA , 

< 2 1 3 > Artificial Sequence 

5 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<400>3 7 
10 ataacttcgt ataatctata ctatacgaag ttat 

<2 1 0>3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 

< 2 1 0> 3 9 

< 2 1 1 > 3 4 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0> 3 9 



ataacttcgt ataatttata ctatacgaag ttat 



5<210>40 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 <: 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 

15 

< 2 1 0>4 1 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 1 
25 ataacttcgt ataatttatt ctatacgaag ttat 



<2 1 0>4 2 
<2 1 1 > 3 4 
< 2 1 2>DNA 
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< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<400>42 

O A 

ataacttcgt ataatgcata ctatacgaag ttat 



<2 1 0>4 3 
10 <211>34 
<212>DNA 
< 2 1 3 > Artificial Sequence 

<2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 



<400>43 

34 

ataacttcgt ataatgcatc ctatacgaag ttat 



20 <210>44 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 
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WO 99/25851 
<2 1 0>4 5 

<2 1 1>34 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 

< 2 1 0>4 6 
<2 1 1>34 

15 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 

<2 1 0>4 7 
25 < 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 



10 
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19 



< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 7 

ataacttcgt ataatggatc ctatacgaag ttat 

< 2 1 0>4 8 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0>4 8 
15 ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0>4 9 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 



34 



34 



34 



< 2 1 0> 5 0 

< 2 1 1 > 3 4 



wo 99/25851 PCr/JP98A)5094 

20 

<2 1 2>DNA 

<2 1 3> Artificial Sequence 



< 2 2 0 > 
5 < 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 



10 <210>51 
<2 1 1 > 3 4 
<2 1 2>DNA 
<2 1 3> Artificial Sequence 



15 <2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0> 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 

< 2 1 0> 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 5 2 
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WO 99/25851 

ataacttcgt ataatgtaca ctatacgaag ttat 

< 2 1 0> 5 3 
<2 1 1 >3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

<2 1 0>54 
15<211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<220> 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

25 <2 10>5 5 
<2 1 1>5 2 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 
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22 

<2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 



5 <400>5 5 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

<2 1 0>5 6 

< 2 1 1 > 5 2 
10 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
16 Wild-type loxP and Restriction Enzyme Recognition Site 



<4 0 0> 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 



20 <210>57 
<2 1 1>60 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<4 0 0> 5 7 



Wo'99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 



<2 1 0> 5 8 
<2 1 1>6 0 
5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 



15 <210>59 

< 2 1 1 >6 0 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence 
Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 



<21 0>60 

< 2 1 1 > 6 0 

< 2 1 2>DNA 



wo 99/25851 

< 2 1 3 > Artificial Sequence 



PCT/JP98/05094 



<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<400>60 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 

10 <210>61 

< 2 1 1 > 1 0 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

15 <2 2 0> 

< 2 2 3 > Swal liner 



<4 0 0>6 1 
gatttaaatc 
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